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CHAPTERVII
S U M M A R Y
Lactic acid streptococci are widely used in the
fermentation of dairy products. The conversion of
lactose to lactic acid and the degradation of casein to
peptides and amino acids are important processes
carried out by the bacteria during cheese ripening. In
the flavor development peptidases play a very
important role since the wide variety of peptides and
amino acids released by thesc enzymes determine to a
large extent the flavors and off-flavors (bittertaste) in
cheese. Therefore, knowledge about the activity and
subsffate specificity of the peptidases will contribute
to a better understanding of the complex process of
cheese r ipening.  This thesis  descr ibes the
investigations of an aminopeptidase in lactococctu
lactis.
In chapter I, the information cunently available
about the lactococcal proteolytic system is reviewed
with special emphasis on the peptidases in this
system. The system consists  of  a prote inase
generating different peptides from u,- and B-casein.
Several peptidases, which have been purified and
biochemically characterized, work in concert in order
to degrade high molecular oligopeptides into smaller
peptides and amino acids. In addition the genetic
aspect of some peptidases have been discussed in
relation to their location. The purified peptidases have
been classified and a new nomenclature has been
proposed.
In chapter II a new peptidase has been purified and
biochemically characterized from L.lactis subsp.
cremoris W92: a 95.000 Da aminopeptidase (PepN).
The enzyme can hydrolyse high and low molecular
oligopeptides. The aminopeptidase is an "exo-
peptidase" cleaving off amino acids at the N-terminal
part of the peptide. The enzyme is a metallo-
peptidase.
Chapter III describes the characterization of the
Lactococcus lací is  pepN gene encoding the
aminopeptidase. The gene consist of an open reading
frame of 2538 base pairs and encodes for a protein of
846 amino acids. The calculated molecular mass of
95,368 Da agrees with the apparent molecular mass of
95,000 determined in chapter II. The amino acid
sequence of PepN was found to be homologous to
other mammalian aminopeptidases and thermolysin.
The zinc-binding site as well as the catalytic site for
PepN was predicted to be located in a highly
conserved stretch. No signal sequence could be
identified at the N-terminus of the enzyme.
In chapter IV the action of aminopeptidase N has
been studied on a tryptic digest of B-casein. The
oligopeptides have been identified by N- and C-
terminal amino acid analysis and amino acid
composition. The peptides were also identified by on-
line liquid chromatography/mass spectromehy, which
has been developed as a very efficient and fast
identification method for complex amino acid and
peptide mixtures. Organoleptical experiments revealed
that the tryptic digest of B-casein exhibit a bitter taste,
which could be correlated to the hydrophobicity of
several "bitter-peptides". Incubation of the "bitter"
tryptic digest of B-casein with purified aminopeptidase
N resulted in the decrease of bitterness in the mixture
which conelated with the hydÍolysis of several "bitter"-
peptides.
The localization studies of aminopeptidase C,
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aminopept idase N,  X-pro ly l -d ipept idy l
aminopeptidase, ndopeptidase and tripeptidase have
been described in chapter V. The experiments were
performed with specific polyclonal antibodies raised
against each of the purified enzymes. Immunoblotting
and cell fractionation experiments revealed that all
peptidases me located infracellularly, while X-prolyl-
dipeptidyl aminopeptidase, endopeptidase and
tipeptidase are also found in the membranes fractions.
Immunogold labelling studies showed a clear
peripheral labelling of X-prolyl-dipeptidyl
aminopeptidase, endopeptidase and tripeptidase and in
some cases also of aminopeptidase N and
aminopeptidase C. This strongly suggest hat some of
these peptidases aÍe also present exhacellularly.
In the concluding remarks of chapter VI the results
described in ttris thesis are discussed and remainins
questions are indicated.
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